Oxidative DNA damage following microsome/Cu(II)-mediated activation of the estrogens, 17β-estradiol, equilenin, and equilin: role of reactive oxygen species.
Experimental and epidemiological data associate the exposure of estrogens to cancer development in several tissues, particularly, the breast, endometrium, liver, and kidney. One plausible mechanism of estrogen-mediated carcinogenicity is DNA damage by redox cycling of estrogen catechols. Reports have shown that metabolism of estrogens results in 2- and 4-hydroxylation to catechol metabolites which can then redox cycle. We examined the capacity of the endogenous estrogen, 17β-estradiol, and two equine estrogens which formulate a significant proportion of hormone replacement drugs, equilenin and equilin, to induce oxidatively generated DNA damage. Microsome/Cu(II)-mediated activation of all three estrogens resulted in numerous oxidation DNA adducts, as detected by (32)P-postlabeling/TLC. Essentially the same DNA oxidation pattern was also found when catechol estrogens were incubated with DNA in the presence of Cu(II) suggesting that redox cycling of catechol estrogens mediates the formation of these DNA adducts. Since the oxidation patterns induced by estrogen catechols and other chemically diverse catechols were chromatographically identical to those generated by Fenton-type chemistry and these adducts were inhibited by known ROS modifiers (up to 96%), this oxidatively generated DNA damage is believed to be the product of the attack of free radicals on DNA, rather than direct addition of the estrogen quinones. These data support a mechanistic role by endogenous and synthetic estrogens to induce oxidative DNA damage in addition to specific DNA adducts.